
®  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

@  Publication  number: 0 0 2 3 6 7 4  
A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number-  80104341.5  ©  Int.  CI.3:  B  41  IV!  5/24,  G  1  1  B  7 /24 ,  
B 2 3 K   2 6 / 1 8  

(22)  Date  of  filing:  23.07.80 

<§)  Priority:  01.08.79  JP  97196/79  @  Applicant:  TOKYO  SHIBAURA  DENK!  KABUSHIKI 
KAISHA,  72,  Horikawa-cho  Saiwai-ku,  Kawasaki-shi 
Kanagawa-ken  210  (JP) 

@  Inventor:  Yasuda,  Nobuaki,  2-28-1  9,  Ikego,  Zushi-sbi, 
Kanagawa-ken  (JP) 

@  Date  of  publication  of  application:  11.02.81  Inventor:  Fujimori,  Yoshinori,  3796-1,  lkuta,  Tama-ku, 
Bulletin  81/6  Kawasaki-shi  (JP) 

Inventor:  Morita,  Masaaki,  4288  Hino-cho,  Konan-ku, 
Yokohama-shi  (JP) 

@  Representative:  Patentanwalte 
Henkel-Kern-Feiler-Hanzel,  Mohlstrasse  37, 

@  Designated  Contracting  States:  DE  FR  GB  NL  D-8000  Mtinchen  80  (DE) 
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An  optical  recording  element  (10)  which  comprises  a 
heat-resistant  organic  resin  substrate  (11);  a  recording  layer 
(12)  formed  on  said  substrate  by  thermal  deposition  or 
sputtering;  and  a  transparent  organic  resin  protective  layer 
(13)  mounted  on  the  recording  layer  (12),  and  wherein  the 
organic  resin  substrate  (11)  and  organic  resin  protective 
layer  (13)  are  thermally  fixed  under  pressure  with  the 
recording  layer  (12)  laid  between  them. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  o p t i c a l   r e c o r d i n g  

e l e m e n t   f o r   r e c o r d i n g   and  r e t r i e v i n g   i n f o r m a t i o n   b y  

i r r a d i a t i n g ,   f o r   e x a m p l e ,   l a s e r   b e a m s ,   and  a  m e t h o d   o f  

m a n u f a c t u r i n g   the   s a m e .  

The  known  h i g h   d e n s i t y   o p t i c a l   r e c o r d i n g   s y s t e m  

c o m p r i s e s   r a d i a t i n g   l a s e r   beams  whose   d i a m e t e r   i s  

n a r r o w e d   to  l e s s   t h a n   1  m i c r o n   on  a  t h i n   r e c o r d i n g   l a y e r  

to  p r o d u c e   p i t s   t h e r e i n   or  c h a n g e   the   s t r u c t u r e   of  s a i d  

t h i n   r e c o r d i n g   l a y e r   f o r   t he   r e c o r d i n g   of  i n f o r m a t i o n ;  

i r r a d i a t i n g   l a s e r   beams  on  the   t h i n   l a y e r   in  w h i c h  

i n f o r m a t i o n   is  r e c o r d e d   and  r e t r i e v i n g   i n f o r m a t i o n  

a c c o r d i n g   to  the  p e r c e n t a g e   r e f l e c t i o n   of  l a s e r   b e a m s  

from  s a i d   t h i n   l a y e r   or  the   p e r c e n t a g e   p e r m e a t i o n   o f  

l a s e r   beams  t h r o u g h   s a i d   t h i n   l a y e r .  

F i g s .   1A  and  1B  show  the   c o n v e n t i o n a l   o p t i c a l  

r e c o r d i n g   e l e m e n t   used   w i t h   the   a b o v e - m e n t i o n e d   o p t i c a l  

r e c o r d i n g   s y s t e m .   F i g .   1A  is  a  f r o n t   view  of  s a i d  

o p t i c a l   r e c o r d i n g   e l e m e n t ,   and  F i g .   1B  is  a  c r o s s  

s e c t i o n a l   v iew  t h e r e o f .   A  d i s k - s h a p e d   o p t i c a l   r e c o r d i n g  

e l e m e n t   ( h e r e i n a f t e r   r e f e r r e d   to  as  "a  d i s k " )   1  i s  

p r o v i d e d   at   t he   c e n t e r   w i t h   a  h o l e   2  f o r   a  s p i n d l e   by  
w h i c h   the   d i s k   is  r o t a t e d .   The  d i s k   1  is  f o r m e d   b y  

m o u n t i n g   a  t h i n   r e c o r d i n g   l a y e r   5  on  a  g l a s s   s u b s t r a t e  

4  by  means   o f ,   f o r   e x a m p l e ,   t h e r m a l   d e p o s i t i o n .   A 



t r e m e n d o u s   n u m b e r   of  p i t s   3  a r e   f o r m e d   in  a  v e r t i c a l  

p a t t e r n   a t   a  s m a l l e r   p i t c h   t h a n   2  m i c r o n s .   W h e r e  

i n f o r m a t i o n   is  r e c o r d e d   by  f o r m i n g   p i t s   3  on  the   s u r f a c e  

of   t he   r e c o r d i n g   l a y e r   5,  t h e n   s a i d   l a y e r   5  s h o u l d  

p r e f e r a b l y   be  p r e p a r e d   f rom  a  m e t a l   or  n o n c r y s t a l l i n e  

m a t e r i a l   w h i c h   m e l t s   at   a  t e m p e r a t u r e   of  400°  to  5 0 0 ° C  

and  e v a p o r a t e s   a t   a  l o w e r   t e m p e r a t u r e   t h a n   2 , 0 0 0 ° C .  

Where   i n f o r m a t i o n   is   r e c o r d e d   by  the   s t r u c t u r a l   c h a n g e  

of   t he   r e c o r d i n g   l a y e r   5,  t h e n   s a i d   r e c o r d i n g   l a y e r  5  

s h o u l d   p r e f e r a b l y   be  f o r m e d   of  a  v i t r i c   s e m i c o n d u c t o r  

m a t e r i a l .   A  p r o t e c t i v e   l a y e r   7  is   f i x e d l y   m o u n t e d   o n  

t h e   r e c o r d i n g   l a y e r   5  by  means   of  an  a d h e s i v e   6  t o  

p r e v e n t   d u s t   f rom  b e i n g   d e p o s i t e d   on  the   r e c o r d i n g   l a y e r  

5  and  s a v i n g   s a i d   l a y e r   5  f rom  damage   d u r i n g   h a n d l i n g .  

H o w e v e r ,   t h e   c o n v e n t i o n a l   o p t i c a l   r e c o r d i n g   e l e m e n t  

c o n s t r u c t e d   as  d e s c r i b e d   a b o v e   is   a c c o m p a n i e d   w i t h   s u c h  

v a r i o u s   p r o b l e m s   or  d r a w b a c k s   as  a r e   d e s c r i b e d   b e l o w .  

The  f i r s t   p r o b l e m   is   t h a t   a t   t he   t ime   of  r e c o r d i n g ,   h e a t  

e n e r g y   e s c a p e s .   Where   l a s e r   beams  a re   i r r a d i a t e d   on  t h e  

r e c o r d i n g   l a y e r   5  t h r o u g h   t he   p r o t e c t i v e   l a y e r   7  t o  

r e c o r d   i n f o r m a t i o n   in  t he   o p t i c a l   r e c o r d i n g   e l e m e n t   1 ,  

t h e n   h e a t   g e n e r a t e d   in  the   r e c o r d i n g   l a y e r   5  p a r t l y  

e s c a p e s   to  t he   g l a s s   s u b s t r a t e   4.  T h e r e f o r e ,   h e a t  

e n e r g y   r e q u i r e d   f o r   r e c o r d i n g   is  l o s t   by  the   a m o u n t  

w h i c h   has   t h u s   e s c a p e d .   Power   has  to  be  a p p l i e d   in  a  

s u f f i c i e n t   a m o u n t   to  make  up  f o r   l o s t   h e a t   e n e r g y   i n  

o r d e r   to  f u l l y   c a r r y   ou t   t he   f o r m a t i o n   of   p i t s   on  t h e  

s u r f a c e   of  t he   r e c o r d i n g   l a y e r   5  or  t he   s t r u c t u r a l  

c h a n g e   t h e r e o f .   T h i s   r e q u i r e m e n t   u n a v o i d a b l y   l e a d s   t o  

an  i n c r e a s e   in  the   s i z e   and  c o s t   of  an  o p t i c a l   r e c o r d i n g  

s y s t e m .  

The  s e c o n d   p r o b l e m   is  t h a t   w h e r e   i n f o r m a t i o n   i s  

r e c o r d e d   on  the   s u r f a c e   of  t he   r e c o r d i n g   l a y e r   5,  t h e n  

d i f f i c u l t i e s   a r i s e   f rom  t h e   e v a p o r a t i o n   of  the   a t o m s   o f  

the   m a t e r i a l   c o n s t i t u t i n g   s a i d   r e c o r d i n g   l a y e r   5,  w h i c h  

a d v e r s e l y   a f f e c t s   the   f o r m a t i o n   of  p i t s   3,  m a k i n g   i t  



d i f f i c u l t   to  p r o d u c e   p i t s   3  in  the  d e s i r e d   d i s t i n c t  

f o r m .  

The  t h i r d   p r o b l e m   is  t h a t   the   a d h e s i v e   6  e x e r t s   a  

h a r m f u l   e f f e c t .   T h a t   i s ,   s a i d   a d h e s i v e   6  c h e m i c a l l y  

r e a c t s   w i t h   the   m a t e r i a l   of  t he   r e c o r d i n g   l a y e r   5  o r  

p r o t e c t i v e   l a y e r   7,  or  b u b b l e s   and  d u s t   p a r t i c l e s  

i n c l u d e d   in  the   a d h e s i v e   6  p r o d u c e   an  o b j e c t i o n a b l e  

e f f e c t   on  the   r e c o r d i n g   and  r e t r i e v a l   of  d a t a .  

The  f o u r t h   p r o b l e m   is  t h a t   the   d i s k   is  p r o d u c e d   a t  

a  low  e f f i c i e n c y .   The  r e c e n t   t r e n d   goes   t o w a r d   t h e  

e n l a r g e m e n t   of  the   c a p a c i t y   of  the   o p t i c a l   r e c o r d i n g  

e l e m e n t   1.  T h e r e f o r e ,   s a i d   e l e m e n t   1  is  d e s i r e d   to  b e  

i n c r e a s e d   as  much  as  p o s s i b l e   in  c a p a c i t y .   At  p r e s e n t ,  

a  g l a s s   s u b s t r a t e   h a v i n g   a  d i a m e t e r   of  300  to  400  mm  i s  

g e n e r a l l y   u s e d .   I t   seems  a d v i s a b l e   to  form  o p t i c a l  

r e c o r d i n g   d i s k s   h a v i n g   s u c h   a  l a r g e   d i a m e t e r   as  400  mm 

by  p l a c i n g   two  or  t h r e e   g l a s s   d i s k s   s e p a r a t e l y   in  a  

l a r g e   e v a c u a t i o n   a p p a r a t u s   and  t h e r m a l l y   d e p o s i t   a  

r e c o r d i n g   l a y e r   on  s a i d   g l a s s   d i s k s   a f t e r   the   e v a c u a t i o n  

is  c o m p l e t e d .   H o w e v e r ,   t h i s   p r o c e s s   wh ich   can  p r o d u c e  

o n l y   a  few  d i s k s   in  3  to  4  h o u r s   is  f a r   f rom  b e i n g  

a d a p t e d   f o r   the   q u a n t i t y   p r o d u c t i o n   of  s a i d   d i s k s .  

A  memory  d e v i c e   g e n e r a l l y   r e q u i r e s   1 , 0 0 0   to  2 , 0 0 0  

o p t i c a l   r e c o r d i n g   d i s k s .   T h e r e f o r e ,   the   d i s k   i s  

d e m a n d e d   to  have   such   a  s t r u c t u r e   and  be  p r e p a r e d   f r o m  

s u c h   a  m a t e r i a l   as  can  r e l i a b l y   a l l o w   f o r   t o n n a g e  

p r o d u c t i o n   of  an  e n t i r e l y   d i f f e r e n t   l e v e l   f rom  t h a t  

w h i c h   has  been   a t t a i n e d   by  the   c o n v e n t i o n a l   t e c h n i q u e .  

F u r t h e r   r e q u i r e m e n t s   a re   t h a t   the   d i s k   s h o u l d   b e  

c o m m e r c i a l l y   a v a i l a b l e   at   a  low  c o s t ,   and  a  t r e m e n d o u s  

number   of  p i t s   h a v i n g   a  s m a l l e r   d i a m e t e r   t h a n   1  m i c r o n  

have   to  be  f o rmed   a l l  o v e r   the   s u r f a c e   of  a  d i s k   h a v i n g  

a  d i a m e t e r   of  400  mm. 

A  l e n s   used   to  n a r r o w   the  d i a m e t e r   o f ,   f o r   e x a m p l e ,  
l a s e r   beams  to  1  m i c r o n   has   to  be  o p e r a t e d   o v e r   a n  

e x t r e m e l y   s h o r t   r a n g e   of  d i s t a n c e   as  l e s s   t h a n   1.5  mm. 



F u r t h e r ,   r i g i d   l i m i t a t i o n s   a r e   i m p o s e d   on  the   f l a t n e s s  

p r e c i s i o n   of  the   s u r f a c e   of  the   g l a s s   s u b s t r a t e   4 ,  

b e c a u s e   the   f o c a l   p o i n t   of  the   a b o v e - m e n t i o n e d   l e n s   h a s  

to  be  a l w a y s   s e t   on  the   r e c o r d i n g   l a y e r   5.  Wi th   t h e  

c o n v e n t i o n a l   o p t i c a l   r e c o r d i n g   e l e m e n t   1,  t h e r e f o r e ,   t h e  

s u r f a c e   of  s a i d   g l a s s   s u b s t r a t e   4  s h o u l d   be  p o l i s h e d  

w i t h   as  h i g h   p r e c i s i o n   as  p o s s i b l e .  

I t   is  a c c o r d i n g l y   an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   an  o p t i c a l   r e c o r d i n g   e l e m e n t   h a v i n g   s u c h   a n  

e n t i r e l y   n o v e l   s t r u c t u r e   as  d i s p e n s e s   w i t h   t h e  

a p p l i c a t i o n   of  any  a d h e s i v e .  

A n o t h e r   o b j e c t   of  t he   i n v e n t i o n   is  to  p r o v i d e   a  

m e t h o d   of  m a n u f a c t u r i n g   an  o p t i c a l   r e c o r d i n g   e l e m e n t  

w h i c h   is  p r o m i n e n t l y   a d a p t e d   f o r   q u a n t i t y   p r o d u c t i o n .  

To  a t t a i n   t he   f i r s t   m e n t i o n e d   o b j e c t ,   t h i s  

i n v e n t i o n   p r o v i d e s   an  o p t i c a l   r e c o r d i n g   e l e m e n t   w h i c h  

c o m p r i s e s   a  h e a t - r e s i s t a n t   o r g a n i c   r e s i n   s u b s t r a t e ,   a  

r e c o r d i n g   l a y e r   d e p o s i t e d   on  s a i d   s u b s t r a t e ,   and  a  

t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   l a y e r   m o u n t e d   o n  

s a i d   r e c o r d i n g   l a y e r .  

An  o p t i c a l   r e c o r d i n g   e l e m e n t   of  t h i s   i n v e n t i o n   c a n  

be  m a n u f a c t u r e d   by  f o r m i n g   a  r e c o r d i n g   l a y e r   on  a  

h e a t - r e s i s t a n t   o r g a n i c   r e s i n   s u b s t r a t e   and  t h e r m a l l y  

d e p o s i t i n g   a  t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   l a y e r  

on  s a i d   r e c o r d i n g   l a y e r   w i t h   p r e s s u r e .  
T h i s   i n v e n t i o n   has  the   a d v a n t a g e   of  p r o d u c i n g   w i t h  

h i g h   p r o d u c t i v i t y   a  new  t y p e   of  o p t i c a l   r e c o r d i n g  

e l e m e n t   h a v i n g   such   a  n o v e l   s t r u c t u r e   as  can  r e s o l v e  

p r o b l e m s   a c c o m p a n y i n g   the   c o n v e n t i o n a l   o p t i c a l   r e c o r d i n g  

e l e m e n t .  

T h i s   i n v e n t i o n   can  be  more  f u l l y   u n d e r s t o o d   f r o m  

t h e   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   i n  

c o n j u n c t i o n   w i t h   the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   lA  is  a  f r o n t   v iew  of  the  c o n v e n t i o n a l   o p t i c a l  

r e c o r d i n g   e l e m e n t ;  

F i g .   13  is   a  c r o s s   s e c t i o n a l   v iew  of  t h e  



c o n v e n t i o n a l   o p t i c a l   r e c o r d i n g   e l e m e n t ;  

F i g .   2  is  a  c r o s s   s e c t i o n a l   v iew  of  an  o p t i c a l  

r e c o r d i n g   e l e m e n t   a c c o r d i n g   to  one  e m b o d i m e n t   of  t h i s  

i n v e n t i o n ;  

F ig .   3  is  a  c r o s s   s e c t i o n a l   v iew  of  an  o p t i c a l  

r e c o r d i n g   e l e m e n t   a c c o r d i n g   to  a n o t h e r   e m b o d i m e n t   of  t h e  

i n v e n t i o n ;   a n d  

F i g .   4  is  a  s c h e m a t i c   l o n g i t u d i n a l   s e c t i o n a l   v i e w  

of  an  a p p a r a t u s   f o r   m a n u f a c t u r i n g   an  o p t i c a l   r e c o r d i n g  

e l e m e n t   of  t h i s   i n v e n t i o n .  

R e f e r r i n g   to  F i g .   2,  an  o p t i c a l   r e c o r d i n g   e l e m e n t  

10  c o m p r i s e s   a  r e c o r d i n g   l a y e r   12  m o u n t e d   on  a  

h e a t - r e s i s t a n t   o r g a n i c   r e s i n   s u b s t r a t e   11  by  t h e  

c o n v e n t i o n a l   p r o c e s s   such   as  t h e r m a l   d e p o s i t i o n   o r  

s p u t t e r i n g ,   and  a  t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e  

l a y e r   13  t h e r m a l l y   d e p o s i t e d   u n d e r   p r e s s u r e   on  s a i d  

r e c o r d i n g   l a y e r   12.  F i g .   3  i l l u s t r a t e s   an  o p t i c a l  

r e c o r d i n g   e l e m e n t   a c c o r d i n g   to  a n o t h e r   e m b o d i m e n t   o f  

t h i s   i n v e n t i o n ,   in  w h i c h   a  r e c o r d i n g   l a y e r   is  d e p o s i t e d  

on  b o t h   s i d e s   of  a  s u b s t r a t e .   R e f e r r i n g   to  F i g .   3,  a n  

o p t i c a l   r e c o r d i n g   e l e m e n t   15  c o m p r i s e s   r e c o r d i n g   l a y e r s  

17a ,   17b  d e p o s i t e d   on  b o t h   s i d e s   of  a  h e a t - r e s i s t a n t  

o r g a n i c   r e s i n   s u b s t r a t e   16  by  the   c o n v e n t i o n a l   p r o c e s s .  
The  r e c o r d i n g   l a y e r s   17a ,   17b  a re   r e s p e c t i v e l y   c o v e r e d  

w i t h   t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   l a y e r s   1 8 a ,  

18b .   Wi th   the  o p t i c a l   r e c o r d i n g   e l e m e n t s   10,  15  o f  

F i g s .   2  and  3,  the   r e c o r d i n g   and  r e t r i e v a l   of  i n f o r m a t i o n  

by  means  o f ,   f o r   e x a m p l e ,   l a s e r   beams  are   c a r r i e d   o u t  

t h r o u g h   the  r e s p e c t i v e   t r a n s p a r e n t   o r g a n i c   r e s i n  

p r o t e c t i v e   l a y e r s   13  and  1 3 a  -   1 8 b .  

An  o r g a n i c   r e s i n   c o n s t i t u t i n g   the  s u b s t r a t e   of  t i e  

o p t i c a l   r e c o r d i n g   e l e m e n t   w e l l   s e r v e s   the  p u r p o s e ,   if  i t  

is  of  such   t ype   as  m e e t s   r e q u i r e m e n t s   for   a  l o n g  

e f f e c t i v e   l i f e ,   and  w i t h s t a n d i n g   the   h e a t   a p p l i e d   i n  

t h e r m a l   d e p o s i t i o n   u n d e r   p r e s s u r e .  
The  p r e f e r r e d   t y p e s   of  s a i d   o r g a n i c   r e s i n  



c o n c r e t e l y   i n c l u d e   p o l y i m i d e   r e s i n s   and  f l u o r i n e -  

c o n t a i n e d   r e s i n s   s u c h   as  T e f l o n   ( m a n u f a c t u r e d   by  E . I .  

du  P o n t   de  N e m o u r s   &  C o . ,   I n c . ) .   The  s u b s t r a t e   i s  

c h o s e n   to  have   a  t h i c k n e s s   g e n e r a l l y   r a n g i n g   f rom  100  t o  

500  m i c r o n s ,   t h o u g h   s a i d   t h i c k n e s s   v a r i e s   w i t h   the  t y p e  

of  r e s i n   u s e d .  

An  o r g a n i c   r e s i n   c o n s t i t u t i n g   a  p r o t e c t i v e   l a y e r  

w e l l   s e r v e s   the   p u r p o s e ,   i f   i t   is  t r a n s p a r e n t   a n d  

i m p e r i o u s   t o ,   f o r   e x a m p l e ,   l a s e r   beams  a p p l i e d   in  t h e  

r e c o r d i n g   and  r e t r i e v a l   of  i n f o r m a t i o n   and  has  a  h i g h e r  

s o f t e n i n g   p o i n t   t h a n   the   h e a t - r e s i s t a n t   o r g a n i c   r e s i n  

c o n s t i t u t i n g   the   s u b s t r a t e .   The  p r e f e r r e d   t y p e s   o f  

o r g a n i c   r e s i n   c o n s t i t u t i n g   a  p r o t e c t i v e   l a y e r   c o n c r e t e l y  

i n c l u d e   p o l y e s t e r   r e s i n s   s u c h   as  M y l a r   ( m a n u f a c t u r e d   b y  

E . I .   du  P o n t   de  N e m o u r s   &  C o . ,   I n c . )   and  f l u o r i n e -  

c o n t a i n e d   r e s i n s   s u c h   as  T e f l o n .   The  p r o t e c t i v e   l a y e r  

is   c h o s e n   to  have   a  t h i c k n e s s   g e n e r a l l y   r a n g i n g   f rom  50 

to   300  m i c r o n s .   The  r e c o r d i n g   l a y e r   may  be  f o r m e d   of  a  

t h i n   f i l m   p r e p a r e d   f rom  a  m a t e r i a l   g e n e r a l l y   a p p l i e d   i n  

r e c o r d i n g   i n f o r m a t i o n .   I t   i s ,   h o w e v e r ,   p r e f e r r e d   t o  

use   s u c h   a  t h i n   f i l m   as  a l l o w s   f o r   t h e   e a s y   c o n t r o l   o f  

t h i c k n e s s   and  has   a  h i g h   s t r u c t u r a l   u n i f o r m i t y ,   f o r  

e x a m p l e ,   a  f i l m   w h o l l y   or  m a i n l y   c o n s i s t i n g   o f  

t e l l u r i u m .  

D e s c r i p t i o n   is  now  g i v e n   w i t h   r e f e r e n c e   to  F i g .   4 

of  a  m e t h o d   of  m a n u f a c t u r i n g   an  o p t i c a l   r e c o r d i n g  

e l e m e n t   a c c o r d i n g   to  t h i s   i n v e n t i o n .   A  h e a t - r e s i s t a n t  

o r g a n i c   r e s i n   s h e e t   20  to  be  used   as  a  s u b s t r a t e   i s  

c o n t i n u o u s l y   d r a w n   ou t   by  means   of  a  f e e d   r o l l   a t   a  

p r e s c r i b e   s p e e d .   Bo th   s i d e s   of  s a i d   s u b s t r a t e   s h e e t   20 

a r e   w a s h e d   by  a  w a s h i n g   d e v i c e   22.  I t   is  p r e f e r r e d   t h a t  

a f t e r   p r o p e r l y   d r i e d ,   b o t h   s i d e s   o f . t h e   w a s h e d   s u b s t r a t e  

s h e e t   20  be  l a t e r   a c t i v a t e d ,   fo r   e x a m p l e ,   by  a p p l y i n g   a n  

e l e c t r i c   f i e l d   t h e r e o n .   T h e r e a f t e r ,   t he   s u b s t r a t e   s h e e t  

20  is  t a k e n   i n t o   a  vacuum  c h a m b e r   23,  and  c o n d u c t e d  

t h r o u g h   a  r e g i o n   d e f i n e d   b e t w e e n   a  t a r g e t   24a  and  e a r t h  



e l e c t r o d e   25a  and  a l s o   the   a d j a c e n t   r e g i o n   d e f i n e d  

b e t w e e n   a  t a r g e t   24b  and  e a r t h   e l e c t r o d e   25b.   T h e  

t a r g e t s   24a ,   24b  a r e   r e s p e c t i v e l y   f o r m e d   of  a  m e t a l  

or   n o n - c r y s t a l l i n e   m a t e r i a l   w h i c h   is  s p u t t e r e d   t o  

c o n s t i t u t e   a  r e c o r d i n g   l a y e r .   A  h i g h   f r e q u e n c y   e l e c t r i c  

f i e l d   is  a p p l i e d   to  the  r e g i o n   d e f i n e d   b e t w e e n   t h e  

t a r g e t   24a  and  e a r t h   e l e c t r o d e   25a  and  a l s o   to  t h e  

r e g i o n   d e f i n e d   b e t w e e n   the   t a r g e t   24b  and  e a r t h  

e l e c t r o d e   25b.  An  i n e r t   g a s ,   f o r   e x a m p l e   n i t r o g e n ,  

is  l e t   to  p a s s   t h r o u g h   the   vacuum  c h a m b e r   23  at   a  

p r e s c r i b e d   f l ow  r a t e .   As  a  r e s u l t ,   d i s c h a r g e   t a k e s  

p l a c e   b e t w e e n   the   t a r g e t   24a  and  e a r t h   e l e c t r o d e   25a ,   a s  

w e l l   as  b e t w e e n   the   t a r g e t   24b  and  e a r t h   e l e c t r o d e   2 5 b .  

T h e r e f o r e ,   the   t a r g e t   m a t e r i a l   is  s p u t t e r e d   on  b o t h  

s i d e s   of  the   o r g a n i c   r e s i n   s u b s t r a t e   s h e e t   20  to  p r o v i d e  

t h e   r e c o r d i n g   l a y e r s   17a ,   17b  of  F i g .   3.  The  t h i c k n e s s  

of  t h e s e   r e c o r d i n g   l a y e r s   17a ,   17b  is  d e f i n e d   by  a n  

a m o u n t   of  e l e c t r i c   e n e r g y   i r r a d i a t e d   on  the   t a r g e t s   2 4 a ,  

24b  and  the  s p e e d   a t   w h i c h   the   s u b s t r a t e   s h e e t   is  m a d e  

to  r u n .   F u r t h e r ,   i t   is  p o s s i b l e   to  s e t   a  s p u t t e r  

e t c h i n g   t a r g e t   in  f r o n t   of  the   t a r g e t s   24a ,   24b  in  o r d e r  

to  i n c r e a s e   the   a d h e s i v i t y   of  the   s p u t t e r e d   r e c o r d i n g  

l a y e r s   17a ,   17b  to  the  o r g a n i c   r e s i n   s u b s t r a t e   s h e e t   2 0 .  

A f t e r   the  i n t r o d u c t i o n   of  the   o r g a n i c   r e s i n  

s u b s t r a t e   s h e e t   20,  t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e  

s h e e t s   26a ,   26b  h a v i n g   a  s o f t e n i n g   p o i n t   l o w e r   t h a n   o r  

s u b s t a n t i a l l y   the   same  as  t h a t   of  the   o r g a n i c   r e s i n  

s u b s t r a t e   s h e e t   20  a re   r e s p e c t i v e l y   s u p p l i e d   f rom  f e e d  

r o l l s   27a ,   27b  i n t o   the  vacuum  c h a m b e r   23  t h r o u g h   t h e  

c o r r e s p o n d i n g   w a s h i n g   d e v i c e s   28a ,   28b.  At  t h i s   t i m e ,  

b o t h   s i d e s   of  the   h e a t - r e s i s t a n t   o r g a n i c   r e s i n   s u b s t r a t e  

s h e e t   20  a l r e a d y   c o a t e d   w i t h   the  r e c o r d i n g   l a y e r s   1 7 a ,  

17b  a re   made  to  be  c l a m p e d   b e t w e e n   s a i d   t r a n s p a r e n t  

o r g a n i c   r e s i n   p r o t e c t i v e   s h e e t s   26a ,   26b.  T h e r e a f t e r ,  

the   o r g a n i c   r e s i n   s u b s t r a t e   s h e t   20,  b o t h   s i d e s   of  w h i c h  

a r e   a l r e a d y   c o a t e d   w i t h   the  r e c o r d i n g   l a y e r s   17a ,   1 7 b  



and  the   t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   s h e e t s   2 6 a ,  

2.6b  a r e   c o n d u c t e d   t h r o u g h   a  r e g i o n   d e f i n e d   b e t w e e n  

p r e s s u r i z i n g   b o a r d s   30a ,   30b  r e s p e c t i v e l y   c o n t a i n i n g  

h e a t e r s   29a ,   29b.   Where   t he   a b o v e - m e n t i o n e d   l a m i n a t e d  

s h e e t   mass  is  b r o u g h t   to  a  p r e s c r i b e d   p o s i t i o n ,   t h e n  

p r e s s u r e   is  a p p l i e d   on  t he   p r e s s u r i z i n g   b o a r d s   30a ,   3 0 b  

in  the   d i r e c t i o n s   as  i n d i c a t e d   by  the   a r r o w s   A.  As  a  

r e s u l t ,   t he   t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   s h e e t s  

2 6 a ,   26b  a r e   p r e s s e d   a g a i n s t   the   s u r f a c e s   of  t h e  

r e c o r d i n g   l a y e r s   17a ,   17b  m o u n t e d   on  b o t h   s i d e s   of  t h e  

o r g a n i c   r e s i n   s u b s t r a t e   s h e e t   20  in  the   s a n d w i c h e d   f o r m ,  

so  to  s p e a k .   The  r e s p e c t i v e   c o m p o n e n t s   of  t he   e n t i r e  

s h e e t   mass  31  a re   t h e r m a l l y   p r e s s e d   t o g e t h e r   to  p r o v i d e  

a  g r e a t   m e c h a n i c a l   s t r e n g t h .   The  l a m i n a t e d   s h e e t   m a s s  

31  is   t a k e n   ou t   of  the   vacuum  c h a m b e r   23  to  be  p l a c e d   o n  

a  s t o o l   32.  A  c u t t e r   33  s e t   a b o v e   the   s h e e t   mass   31  i s  

o p e r a t e d   in  the   d i r e c t i o n   of  t he   i n d i c a t e d   a r r o w   B  t o  

c u t   s a i d   s h e e t   31  i n t o   the  d i s k   f o r m .  

The  f o r e g o i n g   d e s c r i p t i o n   w i t h   r e f e r e n c e   to  F i g .   4 

r e f e r r e d   to  t he   m e t h o d   of  m a n u f a c t u r i n g   an  o p t i c a l  

r e c o r d i n g   e l e m e n t   by  t h e r m a l l y   d e p o s i t i n g   a  r e c o r d i n g  

l a y e r   on  b o t h   s i d e s   of  t he   o r g a n i c   r e s i n   s u b s t r a t e   16  o f  

F i g .   3.  W h e r e ,   h o w e v e r ,   an  o p t i c a l   r e c o r d i n g   e l e m e n t   i s  

f o r m e d   by  t h e r m a l l y   d e p o s i t i n g   an  o r g a n i c   r e s i n  

r e c o r d i n g   l a y e r   on  one  s i d e   of  the   o r g a n i c   r e s i n  

s u b s t r a t e   11  of  F i g .   2,  t h e n   i t   is  a d v i s e d   to  p r o v i d e  

o n l y   one  t a r g e t ,   f o r   e x a m p l e ,   24a  and  o n l y   one  e a r t h  

e l e c t r o d e ,   f o r   e x a m p l e ,   25a  and  s u p p l y   o n l y   o n e  

t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   s h e e t ,   f o r  

e x a m p l e ,   2 6 a .  

T h i s   i n v e n t i o n   w i l l   be  more  f u l l y   u n d e r s t o o d   w i t h  

r e f e r e n c e   to  the  f o l l o w i n g   e x a m p l e .  

E x a m p l e  

A  d i s k - s h a p e d   o p t i c a l   r e c o r d i n g   e l e m e n t   w a s  
m a n u f a c t u r e d   w i t h   a  r e c o r d i n g   l a y e r   d e p o s i t e d   on  o n e  
s i d e   of  the   s u b s t r a t e   of  s a i d   d i s k   by  a p p l y i n g   t h e  



m a n u f a c t u r i n g   a p p a r a t u s   of  F i g .   4 .  

A  T e f l o n   s h e e t   h a v i n g   a  t h i c k n e s s   of  200  m i c r o n s  

was  c o n t i n u o u s l y   d rawn  ou t   by  means   of  a  f e e d   r o l l   t o  

be  used   as  a  s u b s t r a t e   and  t h e r e a f t e r   w a s h e d .   T e l l u r i u m  

was  s p u t t e r e d   on  the  p r o p e r l y   d e s i r e d   T e f l o n   s h e e t   i n  

a  vacuum  c h a m b e r   to  form  a  r e c o r d i n g   l a y e r   w i t h   a  

t h i c k n e s s   of  500  A.  T h e r e a f t e r ,   a  T e f l o n   s h e e t   h a v i n g  

a  t h i c k n e s s   of  80  m i c r o n s   was  t h e r m a l l y   p r e s s e d   f o r  

10  m i n u t e s   as  a  p r o t e c t i v e   l a y e r   a g a i n s t   the   s u r f a c e   o f  

t he   r e c o r d i n g   l a y e r   by  a  p r e s s u r i z i n g   b o a r d   at   a  

t e m p e r a t u r e   of  260°C  and  a  p r e s s u r e   of  2  k g / c m 2 .   T h e  

t h e r m a l l y   l a m i n a t e d   s h e e t   mass  was  cu t   i n t o   the   d i s k  

f o r m .   T h u s ,   a  d i s k   h a v i n g   a  d i a m e t e r   of  400  mm  in  w h i c h  

a  r e c o r d i n g   l a y e r   p r e p a r e d   f rom  t e l l u r i u m   was  s a n d w i c h e d  

b e t w e e n   the   T e f l o n   s u b s t r a t e   and  T e f l o n   p r o t e c t i v e  

l a y e r ,   was  m a n u f a c t u r e d   at   the   r a t e   of  one  p i e c e   p e r  
m i n u t e .  

An  o p t i c a l   r e c o r d i n g   e l e m e n t   e m b o d y i n g   t h i s  

i n v e n t i o n   has  the   f o l l o w i n g   a d v a n t a g e s .  

F i r s t ,   a  r e c o r d i n g   l a y e r   is  s a n d w i c h e d   b e t w e e n   t w o  

o r g a n i c   r e s i n   s h e e t s   h a v i n g   a  low  h e a t   c o n d u c t i v i t y .  

W h e r e ,   t h e r e f o r e ,   i n f o r m a t i o n   is  r e c o r d e d   b y  

i r r a d i a t i n g ,   f o r   e x a m p l e ,   l a s e r   beams  on  the   r e c o r d i n g  

l a y e r ,   t h e n   h e a t   e n e r g y   is  l i t t l e   l i k e l y   to  e s c a p e   f r o m  

the   r e c o r d i n g   l a y e r ,   e n a b l i n g   i n f o r m a t i o n   to  be  r e c o r d e d  

w i t h   a  s m a l l   power   c o n s u m p t i o n .  

S e c o n d l y ,   where   p i t s   a r e   f o r m e d   on  t h e  s u r f a c e   of  a  

r e c o r d i n g   l a y e r   by  p a r t l y   e v a p o r a t i n g   s a i d   l a y e r ,   f o r  

e x a m p l e ,   by  l a s e r   e n e r g y ,   as  in  the  c a s e   of  a  t e l l u r i u m  

r e c o r d i n g   l a y e r ,   t h e n   the  e v a p o r a t e d   a t oms   of  t h e  

m a t e r i a l   c o n s t i t u t i n g   s a i d   r e c o r d i n g   l a y e r   a re   d i f f u s e d ,  

d i s p e r s e d   and  a b s o r b e d   in  the   o r g a n i c   r e s i n   l a y e r s  

f o r m e d   a d j a c e n t   to  s a i d   t e l l u r i u m   r e c o r d i n g   l a y e r   due  t o  

t he   o r i g i n a l   p o l a r i t y   of  s a i d   o r g a n i c   r e s i n   l a y e r s ,  

i n s t e a d   of  s e t t l i n g   in  the   p i t s .   T h e r e f o r e ,   d i s t i n c t l y  

d e f i n e d   p i t s   can  a l w a y s   be  f o r m e d   w i t h   low  e n e r g y  



c o n s u m p t i o n .  

T h i r d l y ,   t he   s u b s t r a t e   and  p r o t e c t i v e   l a y e r   a r e  

p r e p a r e d   f r o m ,   f o r   e x a m p l e ,   T e f l o n   w h i c h   has   e x c e l l e n t  

h e a t   r e s i s t a n c e   and  m o i s t u r e - p r o o f n e s s   and  w h o s e  

p r o p e r t y   is  l i t t l e   s u b j e c t   to  c h a n g e   w i t h   t i m e .  

T h e r e f o r e ,   an  o p t i c a l   r e c o r d i n g   e l e m e n t   e m b o d y i n g   t h i s  

i n v e n t i o n   can  be  e f f e c t i v e l y   a p p l i e d   o v e r   a  l o n g   p e r i o d  

of   a t   l e a s t   10  to  15  y e a r s .  

The  m e t h o d   of  t h i s   i n v e n t i o n   f o r   m a n u f a c t u r i n g   a n  

o p t i c a l   r e c o r d i n g   e l e m e n t   has   the   f o l l o w i n g   a d v a n t a g e s .  

F i r s t ,   a  t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   l a y e r  

can   be  d e p o s i t e d   on  the   r e c o r d i n g  l a y e r   in  a  

p i n h o l e - f r e e   s t a t e ,   t h e r e b y   e l e v a t i n g   the   p r e c i s i o n   w i t h  

w h i c h   i n f o r m a t i o n   is  r e c o r d e d   and  r e t r i e v e d .  

S e c o n d l y ,   t he   p r o t e c t i v e   l a y e r   is  t h e r m a l l y   p r e s s e d  

a g a i n s t   the   r e c o r d i n g  l a y e r   w i t h o u t   u s i n g   an  a d h e s i v e   a t  

a l l .   T h e r e f o r e ,   t he   r e c o r d i n g   l a y e r   is  c o m p l e t e l y   s a v e d  

f rom  i t s   c h e m i c a l   r e a c t i o n   w i t h   an  a d h e s i v e   and  a l s o  

f rom  m e c h a n i c a l   s t r e s s e s   r e s u l t i n g   f rom  t h e   a d h e s i v e .  

C o n s e q u e n t l y ,   t he   o p t i c a l   r e c o r d i n g   e l e m e n t   of  t h i s  

i n v e n t i o n   a l l o w s   f o r   t he   u n i f o r m   r e c o r d i n g   and  r e t r i e v a l  

of  i n f o r m a t i o n   and  can  be  u sed   o v e r   a  l ong   p e r i o d   o f  

t i m e .  

T h i r d l y ,   t he   m e t h o d   of  t h i s   i n v e n t i o n   e n a b l e s   a  

t h e r m a l l y   l a m i n a t e d   s h e e t   of  o p t i c a l   r e c o r d i n g   e l e m e n t  

h a v i n g   a  w i d t h   of  500  mm  to  be  p r o d u c e d   a t   a  s p e e d   o f  

100  to  500  mm  p e r   m i n u t e .   In  o t h e r   w o r d s ,   o n e  

d i s k - s h a p e d   o p t i c a l   r e c o r d i n g   e l e m e n t   h a v i n g   a  d i a m e t e r  

of  300  to  400  mm can  be  m a n u f a c t u r e d   in  s e v e r a l   m i n u t e s .  

T h e r e f o r e ,   t he   o p t i c a l   r e c o r d i n g   e l e m e n t   of  t h e  

i n v e n t i o n   can  be  m a n u f a c t u r e d   in  a  number   10  to  20  t i m e s  

l a r g e r   t h a n   the   c o n v e n t i o n a l   o p t i c a l   r e c o r d i n g   e l e m e n t  

whose   s u b s t r a t e   is  f o r m e d   of  g l a s s ,   as  c o m p a r e d   on  t h e  

b a s i s   of  the   same  s i z e ,   t h e r e b y   p r o m i n e n t l y   c o n t r i b u t i n g  

to  the   q u a n t i t y   p r o d u c t i o n   of  an  o p t i c a l   r e c o r d i n g  

e l e m e n t .  



1.  An  o p t i c a l   r e c o r d i n g   e l e m e n t   f o r   r e c o r d i n g   o r  

r e t r i e v i n g   i n f o r m a t i o n   by  i r r a d i a t i n g   l a s e r   beams  on  a  

r e c o r d i n g   l a y e r   d e p o s i t e d   on  a  s u b s t r a t e   t h r o u g h   a  

t r a n s p a r e n t   p r o t e c t i v e   l a y e r ,   w h i c h   c o m p r i s e s :  

a  h e a t - r e s i s t a n t   o r g a n i c   r e s i n   s u b s t r a t e ;  

a  r e c o r d i n g   l a y e r   d e p o s i t e d   on  s a i d   s u b s t r a t e ;   a n d  

a  t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   l a y e r  

m o u n t e d   on  s a i d   r e c o r d i n g   l a y e r .  

2.  The  o p t i c a l   r e c o r d i n g   e l e m e n t   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   the   h e a t - r e s i s t a n t   o r g a n i c   r e s i n  

s u b s t r a t e   is  p r e p a r e d   f rom  p o l y i m i d e   r e s i n s   o r  

f l u o r i n e - c o n t a i n e d   r e s i n s .  

3.  The  o p t i c a l   r e c o r d i n g   e l e m e n t   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   the   r e c o r d i n g   l a y e r   is  p r e p a r e d   w h o l l y  

or  m a i n l y   f rom  t e l l u r i u m .  

4.  The  o p t i c a l   r e c o r d i n g   e l e m e n t   a c c o r d i n g   t o  

c l a i m   1,  w h e r e i n   the   t r a n s p a r e n t   o r g a n i c   r e s i n  

p r o t e c t i v e   l a y e r   is  p r e p a r e d   f rom  p o l y e s t e r   r e s i n s   o r  

f l u o r i n e - c o n t a i n e d   r e s i n s .  

5.  The  o p t i c a l   r e c o r d i n g   e l e m e n t   a c c o r d i n g   t o  

c l a i m " 1 ,   w h e r e i n   the   t r a n s p a r e n t   o r g a n i c   r e s i n  

p r o t e c t i v e   l a y e r   has   a  s o f t e n i n g   p o i n t   s u b s t a n t i a l l y   t h e  

same  as  or  l o w e r   t h a n   t h a t   of  the   h e a t - r e s i s t a n t   o r g a n i c  

r e s i n   s u b s t r a t e .  

6.  A  m e t h o d   of  m a n u f a c t u r i n g   an  o p t i c a l   r e c o r d i n g  

e l e m e n t   by  d e p o s i t i n g   a  r e c o r d i n g   l a y e r   on  a  s u b s t r a t e ,  

and  f i x i n g   a  p r o t e c t i v e   l a y e r   on  s a i d   r e c o r d i n g   l a y e r  

w h i c h   c o m p r i s e s   the  s t e p s   o f :  

f o r m i n g   the   r e c o r d i n g   l a y e r   on  the   h e a t - r e s i s t a n t  

o r g a n i c   r e s i n   s u b s t r a t e   s h e e t   by  t h e r m a l   d e p o s i t i o n   o r  

s p u t t e r i n g ;  

t h e r m a l l y   p r e s s i n g   a  t r a n s p a r e n t   o r g a n i c   r e s i n  

p r o t e c t i v e   s h e e t   a g a i n s t   s a i d   r e c o r d i n g   l a y e r ;   a n d  

c u t t i n g   the   t h e r m a l l y   l a m i n a t e d   s h e e t   mass  i n t o   a  



p r e s c r i b e d   f o r m .  

7.  The  m e t h o d   a c c o r d i n g   to  c l a i m   6,  w h e r e i n   t h e  

h e a t - r e s i s t a n t   o r g a n i c   r e s i n   s u b s t r a t e   s h e e t   is   p r e p a r e d  

f r o m   p o l y i m i d e   r e s i n s   or  f l u o r i n e - c o n t a i n e d   r e s i n s .  

8.  The  m e t h o d   a c c o r d i n g   to  c l a i m   6,  w h e r e i n   t h e  

r e c o r d i n g   l a y e r   is  p r e p a r e d   w h o l l y   or  m a i n l y   f r o m  

t e l l u r i u m .  

9.  The  m e t h o d   a c c o r d i n g   to  c l a i m   6,  w h e r e i n   t h e  

t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   s h e e t   is  p r e p a r e d  

f rom  p o l y e s t e r   r e s i n s   or  f l u o r i n e - c o n t a i n e d   r e s i n s .  

10.   The  m e t h o d   a c c o r d i n g   to  c l a i m   6,  w h e r e i n   t h e  

t r a n s p a r e n t   o r g a n i c   r e s i n   p r o t e c t i v e   s h e e t   has   a  

s o f t e n i n g   p o i n t   s u b s t a n t i a l l y   t he   same  as  or  l o w e r   t h a n  

t h a t   of  t he   h e a t - r e s i s t a n t   o r g a n i c   r e s i n   s u b s t r a t e  

s h e e t .  
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